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Thin Film Transistor Array 

2. Scope of Claim 

A thin film transistor array comprising: 

a transparent electrode of a display pixel, arranged in a matrix; 
a thin film transistor connected to the transparent electrode so as to drive each 
display pixel; and 

a gate wiring and a source wiring that are connected so as to drive the thin film 
transistor; 

wherein the thin film transistor comprises an under gate electrode (2), an under 
gate insulating film (3), a semiconductor layer (4) for forming a channel, a pair of 
impurity-doped semiconductor layers (5) that face each other having a separation 
opening portion above the under gate electrode so as to operate as a source and a drain, 
an upper gate insulating film (6), an upper gate electrode (12), deposited sequentially on 
an insulating substrate (1); 

the under and upper electrodes (2, 12) are made of a light shielding conductor; 

and 

an under gate wiring (2') which is an extended portion of the under gate 
electrode (2) and an upper gate wiring (12*) which is an extended portion of the upper 
gate electrode (12) have a portion electrically connected^ in the other part than the thin 
film transistor 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

The present invention relates to an improvement in a thin film transistor array 
used for an active matrix display device using liquid crystal or the like. 
[Prior Art] 

Recently, development of an image display device of an active matrix type 
using a display element such as liquid crystal and electro luminescence has been 
advanced. As for such a display device, enlargement of the area is possible. It is 
usual that a display element and a plurality of transistors to selectively drive the display 
element are formed integrated on a glass substrate because it is inexpensive, or for the 
other reasons. And it is becoming a main stream to use a thin film transistor using 
amorphous silicon. A thin film transistor is provided for each one display pixel, and 
coimected to a transparent electrode of the display pixel, so that a plurality of thin film 
transistors arranged in a matrix, including the transparent electrode, are called a thin 
film transistor array. Fig, 2 (a) and (b) are the first conventional examples, a plain 
view of a display pixel of a thin film transistor array of an active matrix display device 
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and a sectional view of A- A". Here, reference number 1 is a glass substrate, 2 is a gate 
electrode, 3 is a gate insulating film, 4 is an amorphous silicon (hereinafter referred to 
as a-Si) semiconductor layer, 5 is an n-type impurity-doped a-Si semiconductor layer, 6 
is an interlayer insulating film, 7 is a transparent pixel electrode, 8 is a source electrode, 
and 9 is a drain electrode connected to the transparent pixel electrode. The source 
electrode 8 and the drain electrode 9 have ohmic contacts with a pair of n*type 
impurity-doped a-Si semiconductor layers 5 that face each other having a separation 
opening portion above the under gate electrode so as to operate as a source and a drain 
through through-holes 10 respectively. In addition, as is clear from the plain view, a 
source wiring 8' that is an extension of the source electrode 8 and a gate wiring 2' that is 
an extension of the gate electrode 2 cross at right angles to each other, and they function 
as selection lines of the matrix. In the first conventional example as this, Ni and NiCr 
which have relatively high resistivity but resist heat are used as an material for the gate 
electrode 2, considering a heating process at the time when an upper layer film is 
formed later. 

Fig. 3 is the second conventional example. The same portions as the first 
example are indicated by the same reference numbers and the description is omitted, but 
the point that is different from the first example the most is that the gate electrode 2 is 
placed on the lop. The second conventional example as this has effects that the film 
thickness of the gate electrode 2 can be thickened so the wiring resistance can be 
reduced, and Al which is a material with low resistance although whose heat resistance 
is low can be used because the gate electrode is formed at the last 
[Problems to be Solved] 

However, the conventional technology as above has weak points as follows. 

In the first conventional example in Fig. 2 (a) and (b), since Ni and NiCr are 
used as the material of the gate electrode 2, the resistance is high, and propagation delay 
al the far end portion of the gate line due to time constant based on the wiring resistance 
increases when the wiring length increases as the image display device becomes larger 
and its area increases. Therefore, there are problems that high speed writing becomes 
impossible, an erroneous display is shown, or the like. In addition, as a measure 
against it, although it can be considered that the film thickness of the gate electrode 2 is 
thickened so as to decrease the wiring resistance, in this case, there arises a new 
problem that the difference in level increases, inducing a step decay defect of the upper 
layer fihn of the gate insulating film or the like, which leads to a short circuit defect, an 
increase in leakage current and the like. 

Furthermore, in the second conventional example in Fig. 3, although the 
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above-described problems are solved, after the a*Si semiconductor layer 4 is deposited, 
it is taken out to the outside, breaking a vacuum once, and a pattering is performed, and 
then the gate insulating film 3 is deposited in a vacuum vessel again. Therefore, there 
is a problem that a defect arises around the channel portion which is the most impprtant 
part in a thin film transistor, that is, around a boundary surface between the a-Si 
semiconductor layer 4 and the gate insulating film 3, which deteriorates the element 
characteristics. 

In addition, the electric conductivity of a-Si semiconductor changes 
significantly when irradiated with light, and in the both cases of the first and second 
conventional examples, only one surface of the a-Si semiconductor layer 4 is blocked 
from light, due to the light shielding gate electrode 2. In other words, the other surface 
is not blocked from light, and light can reach the channel portion formed in the a-Si 
semiconductor layer 4. Therefore, there is a problem that the characteristics of the thin 
film transistor are changed due to light from the outside, which leads to an erroneous 
display. 

[Means for Solving the Problem] 

The object of the present invention is to solve such conventional problems.. 
As a means for solving the problems, a gate electrode and a gate wiring which is the 
extension of the gate electrode of a thin film transistor are placed as two lines in the 
upper side and the under side, sandwiching a semiconductor layer 4 where a channel is 
formed, to make a two-layer wirings structure. In addition, a light shielding conductor 
is used as a material for the both wirings, and the above-mentioned two-layer wirings 
are electrically connected in the other part than the transistor. 
[Embodiment] 

Hie operation and effects of the present invention will be described in detail 
hereinafter, along with an embodiment. 

Fig. 1 (a) is a plain view of a pixel of a thin film transistor array of the present 
invenUon, Fig. 1 (b) is a secUonal view of A-A' in Fig, 1 (a), and (c) is a sectional view 
ofB-B'. 

Reference number 1 is a glass substrate, 2 is an under gate electrode made of a 
deposited film of NiCr, 3 is an under gate insulating film made of silicon nitride formed 
by CVD, and 4 is a semiconductor layer made of amorphous silicon. Reference 
number 5 is a pair of semiconductor layers made of amorphous silicon doped with an 
n-type impurity (phosphorus), and as shown in the figure, they face each other having a 
separation opening portion above the under gate electrode so as to operate as a source 
and a drain. 
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Reference number 6 is an upper gate insulating film made of silicon nitride 
fonned by CVD, as is the case with 3, 7 is a transparent electrode of a display pixel, 
made of ITO (In. Tin. Oxide), 8 and 9 are source and drain electrodes made of an Al 
film, 10 is a through-hole to take electrodes of source and drain portions, 11 is a 
through-hole to electrically connect an under gate wiring (2') which is an extended 
portion of the under gate electrode (2) and an upper gate wiring (12') which is an 
extended portion of an upper gate electrode (12), and 12 is the upper gate electrode. 
Here, the under and upper electrodes (2, 12) need only be light shielding conductors, 
and they are not limited to the above-described material. An Al film is used for the 
upper electrode, same as the source and drain electrodes, in the embodiment, but a layer 
made of a different material may be farmed in another process. However, when the 
same material is used, the number of photo masks used is smaller, so that an 
improvement in yield can be expected. 

In this way, since a gate electrode and a gate wiring which is the extension of 
the gate electrode of a thin film transistor are placed as two lines in the upper side and 
the under side, sandwiching an a-Si semiconductor layer 4 where a channel is formed, to 
make a two-layer wirings structure, the wiring resistance can be extremely small, 
compared to the conventional case. Therefore, there arc extremely good practical 
effects such as: propagation delay at the far end portion of the gale line due to time 
constant based on the wiring resistance doesn't increase even when the wiring length 
increases as the image display device becomes larger and its area increases; high speed 
writing is possible; and an erroneous display doesn't occur In addition, since the 
two-layer wirings are electrically connected in the other part than the transistor, a drive 
of the transistor is possible even when one of the wirings is broken, thus, there is an 
advantage that the reliability can be improved. It goes without saying that the more 
electrically-connected portions are made, the further the reliability can be improved. 

In addition, since the both surfaces of the a-Si semiconductor layer 4 where a 
channel is formed are protected from outside light by a light shielding conductor, the 
characteristics of the thin film transistor can l>e maintained extremely stably. 

In addition, although the figure is omitted, a dual gate structure with upper and 
under two layers is made, so that two channels are fonned around the adverse face and 
the reverse face of the a-Si semiconductor layer 4. Thus, there is an advantage that the 
load (display pixel) drive ability of the transistor can be increased. 
[Effects of the Invention] 

As described above, according to the present invention, a gate electrode and a 
gate wiring which is the extension of the gate electrode of a thin fihn transistor are 
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placed as two lines in the upper side and the under side, sandwiching a semiconductor 
layer where a channel is formed, to make a two-layer wirings structure, and a light 
shielding conductor is used as a wiring material. In addition, the two-layer wirings are 
electrically connected in the other part than the transistor. Therefore, many effects 
such as: the wiring resistance can be reduced and a display error or the like of a large 
display device can be prevented; even when a portion of the wiring is broken, it can be 
helped; an erroneous operation due to outside light can be prevented; or the like can be 
expected. 

4. Brief Description of the Drawings 

Fig. 1 is a structure schematic diagram of a pixel of a thin film transistor array 
of the present invention, and (a) is a plain view, (b) is a sectional view of A-A', and (c) 
is a sectional view of B-B'. 

Fig. 2 is a structure schematic diagram of a pixel of a conventional thin film 
transistor array, and (a) is a plain view, (b) is a sectional view of A- A'. 

Fig, 3 is a structure schematic diagram (a sectional view) of a pixel of another 
conventional thin film transistor array. 

1: glass substrate 

2, 12: gate electrode 
2\ 12': gate wiring 

3, 6: insulating film 

4: (amorphous silicon) semiconductor layer for forming a channel 

5: source and drain region (n-type impurity-doped amorphous silicon) semiconductor 

layer) 

7: transparent pixel electrode 
8, 9: source and drain electrodes 
8': source wiring 

10: through-hole for taking electrodes of source and drain portions 
11: through-hole for connecting gate wirings mutually 

Representative 
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